Modernization, economic development, and technological advances have brought rapid demographic and epidemiological Background and objective: There has been a recent concern about chronic non-communicable diseases in Iraq. The country is undergoing an epidemiological transition with an increasing burden of chronic non-communicable diseases with two-thirds of the people aged 25-65 years old are overweight and one-third are obese. This study aimed to estimate the prevalence of metabolic syndrome with their associated risk factors among a sample of peoples in Erbil city. Methods: This cross-sectional analytic study was carried out in Erbil city and involved a convenience sample of 566 apparently healthy subjects. A structured direct interview using interviewer administered questionnaire was applied. Anthropometric measures, random blood sugar, cholesterol level, triglyceride level, low-density lipoprotein and high-density lipoprotein were investigated. Results: The prevalence of metabolic syndrome in the studied sample was 30.6%. The prevalence was higher in females (45.5%) than males (16.3%). Variables like gender (P <0.001), age (P = 0.008), education and marriage (P = 0.001), family history of diabetes mellitus (P = 0.029), hyperlipidemia (P <0.001), hypertension (P = 0.047) and obesity (P = 0.005) were found to be factors that significantly associated with metabolic syndrome. Conclusions: Metabolic syndrome is prevalent among the studied population. Female gender, old age, marriage, family history of diabetes mellitus, hyperlipidemia, hypertension and obesity may be regarded as risk factors for metabolic syndrome.
Introduction fatty deposition occurs under the skin in the anterior abdominal wall, buttocks, in the arterial wall, inside the liver (causing fatty liver) and other parts of the body. Metabolic syndrome is a cluster of abnormalities that tend to occur together in some individuals. 1 These include abdominal obesity, insulin resistance, glucose intolerance, dyslipidemia, and high blood pressure. This syndrome is associated with diabetes, cardiovascular disease, and death. 2 Multiple diagnostic criteria have been proposed for detecting MetS. 3 Abdominal obesity is defined as having a waist measurement of at least 40 inches for men and 35 inches for women. Insulin resistance is the inability of the body to use the hormone insulin effectively to regulate sugars and carbohydrates properly. Insulin resistance results in a fasting blood glucose level of 106 mg/dL or higher. High blood pressure is loosely defined as a consistent reading of 130/84 mm Hg or higher. There are often no other signs and symptoms of insulin resistance and high blood pressure for years until complications occur. 4 Hypercholesterolemia or hyperlipidemia is a high level of total cholesterol in the blood. A blood level of triglycerides of 150 mg/dL or higher or a blood level of HDL below 40 mg/dL is considered a symptom of MetS.
changes to the Arab world including Iraq. There has been a recent concern about chronic non-communicable diseases (NCDs) in Iraq. The country is undergoing an epidemiological transition with an increasing burden of chronic NCDs. According to chronic non-communicable disease risk factor survey in 2006 in Iraq, two-thirds (66.9%) of the peoples from 25-65 years old were found to be overweight and one-third (32.9%) of them were found to be obese. [5] [6] Participants with any acute, chronic diseases, malignant diseases or those who are on regular medication during the study (apart from hypertension, diabetes mellitus, and hyperlipidemia) were excluded from the study. Pregnant ladies and those operated upon recently were excluded from the study, too. Smoking habits were classified into smokers and non-smokers and ex-smokers were also excluded from the study.
Questionnaires:
A structured direct interview using interviewer-administered questionnaire methods was applied. The questionnaire contained questions on demographics, social and characteristics as well as questions regarding diagnostic criteria of MetS.
Physical examination:
Weight and height, waist circumference, hip circumference, blood pressure, respiratory rate, and pulse rate were taken by the researcher. A patient was considered as "overweight or obese" according to Classification of the WHO and International Obesity Task Force. 7 The weight of patients was measured in kilograms using digital anthropometric scale; an average of one kilogram for patients was estimated to be deducted from patients' weight to replace their clothes. The height of patients was measured in centimeters using a plastic measuring tape which was fixed on the wall and the patients standing bare foots with backs against the wall and their heels touching the wall. The waist measurement was taken at the midpoint between the lowest rib and the top of the hip bone (iliac crest) in the mid-axillary line, while the hip circumference measurement was taken from the widest portion of the buttocks over the pubic area. 7 To classify underweight, overweight and obesity in adults, the body mass index (BMI) was calculated by the weight in kilograms divided by the square of the height in meters (kg/m2): underweight (BMI<18.6), normal weight (BMI: 18.6-24.9), overweight (BMI: 25-29.9), obese class I (BMI: 30-34.9), obese class II (BMI: 35-39.9) and obese class III (BMI: >40).
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Laboratory investigations: Random blood sugar, cholesterol level, triglyceride level (TG), Low-Density Lipoprotein (LDL) and High-Density Lipoprotein (HDL) were investigated. Blood sample was taken by a trained health staff and was centrifuged directly after collection and the serum either immediately analyzed or stored at ≤ -20°C in the Medical Research Centre, a research center affiliated with Hawler Medical University. Serum total cholesterol (TC) high-density lipoprotein cholesterol (HDL-C), low-density lipoprotein cholesterol (LDL-C), triglyceride (TG) and serum glucose were measured using the commercially available kits (Enzymatic colorimetric method used according to Trinder method by spectrophotometer machine SIEMENS German 2008), and serum glucose measured through laboratory long method. Diagnostic criteria of MetS: Definition of metabolic syndrome was based on the presence of the following criteria: [8] [9] [10] [11] [12] 1. Central obesity, defined as a waist circumference greater than 102 cm for men, and 88 cm for women. 
Ethical consideration
All participants provided informed consent before participating in the study, and the research protocol was reviewed and approved by the Ethical Committee of the College of Medicine, Hawler Medical University. The anonymity of the participants was preserved.
Data entry and data analysis:
The statistical package of the social science software (version 19.1) was used for data entry and analysis. Mean (± SD) and statistical tests like Chi-square tests for both numerical and categorical variables were used, respectively. A P value ≤0.05 was regarded as statistically significant.
Results
Five hundred sixty-six participants have been recruited in this study, 289 (51.1%) male and 277 (48.9%) female. The minimum age was 19; the maximum age was 80, with mean (± SD) of 29.88 ± 13.33 years old. The majority of participants were married 448 (79.2%), from inside Erbil city statistically significant. Minimum waist circumference was 61, maximum was 140, mean (± SD) was 90.22 ± 13.16, 144 (25.4%). Females were found to have waist a circumference >88 cm compared to male waist circumference > 102 cm of 52 (9.2%) with significant statistical association between waist and gender (P <0.001) as shown in Table 1 , 2 and 3. Table 6 . significantly associated with prevalence of MetS (P = 0.029, P <0.001, P = 0. and P = 0.005, respectively) as shown in Table 7 .
higher than that of USA 25% while it is much lower than that of Saudi Arabia 39.3%. 15 This difference in prevalence may be due to differences in the prevalence of obesity as mentioned earlier, sedentary lifestyle and physical inactivity. The frequency of MetS was three times more common among females than males, obesity (higher BMI), larger waist circumferences, higher systolic blood pressure, was higher among female participants as compared to male participants. A similar finding with the study of Lohsoonthorn et al. was noted. 6 These may be related to hormonal changes, mainly progesterone which is increased during pregnancy, breastfeeding which increase the desire for taking sweets and more sedentary life among housewife females that constitute one-fourth of the participants in this study and found to constitute more than half of MetS prevalence with significant association between occupation and MetS. 2 In this study, increasing age was associated with increasing of the prevalence of MetS with. A similar finding to Ervin et al. 16 study which stated that age is an important independent risk factor for Mets.
The aim of this study was to estimate the prevalence of MetS among a sample of peoples in Erbil city. MOH figures about MetS risk factors, especially obesity, DM and cardiovascular complications following untreated MetS are increasing in our country. 5 This change in prevalence is probably due to urbanization, economic growth, westernization of our diet, physical inactivity, irregular meal time and increased stress. 13 This study showed that the proportion of obesity among participants was 35.7% having BMI ≥30 kg/m 2 and the proportion of overweight and obesity was 68.7%. According to the International Diabetes Federation (IDF) classification of MetS, the prevalence of MetS in this study was 30.6% which is similar to the prevalence of MetS in Iran 32.1%, 14 but There is an argue surrounding the etiology and pathogenesis of MetS, a single uniform mechanism needed to be discovered. 2 However, multiple factors like hormonal, genetic and environmental (nutrition, body composition and stress hormones) factors play a key role in this contest. 1 In this study, we have shown that family history of certain cardiovascular risk factors was associated with MetS including family history of DM, hyperlipidemia, of obesity and hypertension, the results found to be similar to Katzmaryk et al. 17 An INTERHEART study showed that cigarette smoking 59.9% associated with MetS in South Asia, 18 but in our study no relation between cigarette smoking and MetS was found, possibly the frequency of smokers in this study was low 58/566 (10%). Marital status was significantly associated with MetS, a figure similar to Thomas et al. 19 and this may be due as stated above, the more advance in age the more prevalence of MetS. Education status from illiterate to university decreased the proportion of MetS, which is in line with Wamala et al., 20 because education possibly makes the population more aware of their health.
Discussion

Conclusions
Metabolic syndrome is prevalent among the studied population. Female gender, old age, family history of DM, HL, hypertension and obesity may be regarded as risk factors for MetS. People with these risk factors should be assessed for MetS and educated about the risks and possible consequences in the future.
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